CS

Yo W e

% %

Wk W

%o X

KOMISE EVROPSKYCH SPOLECENSTVI

V Bruselu dne 9.2.2005
KOM(2005) 35 v kone¢ném znéni

SDELENI KOMISE RADE, EVROPSKEMU PARLAMENTU, EVROPSKEMU
HOSPODARSKEMU A SOCIALNIMU VYBORU A VYBORU REGIONU

Jak zvitézit v boji proti celosvétové zméné klimatu

{SEC(2005) 180}

CS



CS

L. UIVOU ettt 3
2. Problém zmeény KIMAtU ........oooiiiiiiiiieiieee e 3
3. Piinosy a néklady spojené s omezovanim zmény Klimatu.............ccoceevevvenieniniennns 4
4. INULNOSE SIIST TCASEL .e.vveientieiieeiterteet ettt ettt et s nbe e saees 4
5. NULNOSE TNOVACT ..ttt ettt et sttt et sbe et sieenbeenreas 5
6. NULNOSt PIZPUSODEN ...ttt et e e ebeeeaae e 7
7. ZLAVETY ettt ettt ettt et e et e et e et e bt e e bt e et e e e bt e e e b te e e abee e eabeeenabeeenaaeeeaneeeanee 8
8. Doporuceni politik EU v oblasti klimatu: dal§i KroKy .........ccccoeveeviiieniiniininiinene 10
PRILOHA ...ttt 12
2

CS



CS

Uvop

Se vstupem Kjotského protokolu v platnost vstupuje mezinarodni Usili zamétené na
boj proti zméné klimatu do nové faze. EU zacala snizovat emise sklenikovych plynii
a nyni potfebuje vypracovat stiednédobé a dlouhodobé strategie, které piinesou
vitézstvi v boji proti zméné klimatu, a to jak uvnitt EU, tak ve spolupraci
s mezinarodnim spoleCenstvim. Nékolik ¢lenskych stath EU jiz oznamilo ¢i navrhlo
vnitrostatni stiednédobé a dlouhodobé cile v oblasti klimatu. Toto sdéleni je
odpovédi na zddost Evropské rady vznesenou na jejim zasedani v bieznu 2004,
jejimz predmétem je ,,analyza nakladii a ptfinostt zohlediujici aspekty zivotniho
prostfedi 1 hospodarské soutéze™, kterd ma slouzit jako piiprava na diskusi
o ,,sttednédobych a dlouhodobych strategii snizovani emisi v¢etné cili*. Na zakladé
analyzy provedené Komisi doporucuje sdéleni fadu boda, které by mély byt soucasti
budoucich strategii EU v oblasti zmény klimatu anavrhuje dialog s kli¢ovymi
partnery v prub¢hu roku 2005 s cilem pfipravit postoj EU pro budouci mezindrodni
jednani. Ke sdéleni je pfipojen pracovni dokument, ktery obsahuje podrobnéjsi
rozbor védeckych dikazii a scénart, které byly analyzovany jako podkladové
materidly pro informace obsazené v tomto sdéleni.

PROBLEM ZMENY KLIMATU

Zména klimatu je realitou. Béhem 20. stoleti vzrostla primérna celosvétova teplota
pfiblizné o 0,6 % a vEvropé vzrostla stfedni teplota o vice nez 0,9 %.
V celosvétovém méfitku ptislo vSech 10 zaznamenanych nejteplejSich let po roce
1991. Koncentrace sklenikovych plynti jsou nyni vyssi nez kdykoliv za poslednich
450 000 let a ptredpoklada se jejich dalsi rust.

Naprosta vétsina védcl se shoduje v tom, ze pticinou jsou emise sklenikovych plynii
z lidské cinnosti. V disledku zpomalené reakce klimatického systému povedou
diivéjsi emise k dalSimu ristu teploty ve 21.stoleti a emise se budou
v nadchdazejicich desetiletich podle ptedpokladi jesté dale zvySovat. Proto se do roku
2100 ocekava zvyseni celosvétovych teplot o 1,4 az 5,8 °C (v porovnani s teplotami

v roce 1990) a v Evropé o0 2,0 az 6,3 °C.

Zménu klimatu je tfeba zpomalit a néasledné zastavit. Na zdkladé druhé hodnotici
zpravy Mezivladniho panelu o zméné klimatu (IPCC) prohlasila Rada ministrd EU
v roce 1996, ze ,,je presvédCena o tom, ze prumérné celosvétové teploty by nemély
vzrist o vice nez 2 °C nad Groveii pied industrializaci“'. Tento cil ve vysi 2 °C je
nutné technicky pievést do feci politiky. Casto byva vyjadiovan pomoci koncentrace
sklenikovych plyni v atmosféte a uvadén v jednotkach parts per million by volume
(ppmv). Vysledky nedavnych vyzkumt ukazuji, Zze Groven 550 ppmv (ekvivalenty
COy,) nabizi v nejlepsim pripadé pravdépodobnost dodrzeni cile ve vysi 2 °C jedna
ku Sesti, zatimco pokud by koncentrace vzrostla na 650 ppmv, byla by
pravdépodobnost dodrzeni cile jedna ku Sestnacti. Proto by omezeni ristu teploty
0 2 °C velmi pravdépodobné vyZadovalo ustaleni koncentraci sklenikovych plynt na
mnohem nizSich hodnotach. Vzhledem k tomu, ze jiz nyni ¢ini koncentrace pies
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400 ppmv a roste prumérné o 0,5 % ro¢né&, bude dosazeni cile ve vysi 2 °C vyzadovat
zésadni celosvétové snizeni emisi.

PRINOSY A NAKLADY SPOJENE S OMEZOVANIM ZMENY KLIMATU

Stale vice védct se priklani k nazoru, ze piinosy plynouci z omezeni ristu prumérné
celosvétoveé teploty na 2 °C pirevazi nad naklady politik zaméfenych na snizovani
emisi (podrobnéjsi souhrny jsou obsazeny v ptilohach 1 a 2). Pokud teploty vzrostou
o vice nez 2 °C, zvySuje se pravdépodobnost rychlejSich a necekangjsSich reakci
klimatu a mohou nastat nezvratné¢ katastrofické udalosti. Komise vypracovala
analyzu nakladi a piinost (podrobné¢j$i informace jsou obsazeny v pracovnim
dokumentu), kterd ukazuje, Ze ndklady politik zaméfenych na snizovani emisi
aucinky na konkurenceschopnost lze minimalizovat, pokud se zahrnou vSechna
odvétvi a vSechny sklenikové plyny, Gcast na snizovani emisi se rozsiti na vSechny
hlavni zem¢ vypoustéjici sklenikové plyny, pokud je pln¢ uplatiovano obchodovani
s emisemi a mechanismy zalozené na projektech a pokud jsou pln€ vyuzivany
synergie s ostatnimi politikami (napt. s lisabonskou strategii, politikou bezpecnosti
energie, pokracujici reformou spolecné zemédélské politiky, politikou soudrznosti
a politikami v oblasti kvality ovzdusi).

NUTNOST SIRSi UCASTI

Naprosto klicovy vyznam ma v této souvislosti rozsSifovani mezinarodni ucasti na
usili v boji proti zméné klimatu. V nadchézejicich desetiletich se bude podil emisi
EU-25 na svétovych emisich sklenikovych plynii podle ptfedpokladii snizovat az na
méné nez 10 %, zatimco podil rozvojovych zemi na celkovych emisich poroste
a presdhne 50 %. I z hlediska sou¢tu minulych a budoucich emisi se souhrnny podil
rozvinutych a rozvojovych zemi mezi lety 2030 a 2065 podle prognéz vyrovna.

Obrazek 1: Piedpokladany vyvoej emisi sklenikovych plyni v riiznych
castech svéta
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I kdyby tedy EU snizila emise do roku 2050 o 50 %, nemélo by to na koncentrace
v atmosféte vyrazny vliv, pokud zaroven zasadné¢ nesnizi emise ostatni vyznamni
producenti sklenikovych plynt. Maji-li byt tedy opatfeni v boji proti zméné klimatu
ucinnd, je nutna Sirokd mezinarodni ucast na zéklad¢ spole¢nych, ale rozliSenych
odpovédnosti a ptislusnych schopnosti.

Prestoze rozvojové zemé jsou k negativnim vlivim zmény klimatu nachylnéjsi nez
zem¢ priumysloveé vyspélé, obavaji se, ze snizovani emisi poskodi jejich hospodatsky
rozvoj. Zkusenosti ¢lenskych stati z obdobi hospodaiského oziveni v druhé poloviné
90. let 20. stoleti vSak ukazuji, ze tomu tak byt nemusi. Rozvojové zemé¢ budou
k pfijimani politik v oblasti klimatu otevienéj$i, pokud budou tyto politiky
navrhovany tak, aby pfispivaly k Sir§im ciltim rozvoje. Boj se zménou klimatu navic
pfinasi dalsi vyhody, z nichZz maji prospéch témét vyhradné ty zemé, které se na ném
aktivné podileji. Jsou naptiklad mozna vyrazna zlepSeni energetické ucinnosti
a zavedeni zdrojii energie s nizkym podilem uhliku, kterd zaroven ptispéji k udrzeni
rychlého rlstu. SniZovani emisi mize byt také vedeno snahou o zlepSeni zdravi,
k némuz dojde v disledku lepsi kvality ovzdusi. Stoji za zminku, Ze nekteré zemée jiz
fadu takovychto politik provadéji. Nedavno ptijaty akéni plan EU zaméfeny na
zménu klimatu a rozvoj® sehraje klicovou tlohu pii podpofe rozvojovych zemi, které
se témito otazkami zabyvaji.

Rozvojové zemé je mozné jeSté vice povzbudit k tomu, aby se zapojily do
mezinarodnich snah o sniZzeni emisi. Kdyby se napfiklad spole¢nosti usazené
v rozvojovych zemich mohly podilet na obchodovani s emisemi, umoznilo by jim to
profitovat z efektivniho snizovani emisi.

Vytvateni pobidek pro zapojeni rozvojovych zemi na mezinarodnim sniZovani emisi
muze také napomoci dosazeni Sir$i ucasti rozvinutych zemi. Spojené staty americké
namitaly, Ze v disledku toho, Ze se pozadavky Kjotského protokolu nevztahuji na
rozvojové zemé, které jsou nyni vyznamnymi producenty sklenikovych plynt, je
tento  protokol zhlediska  Zivotniho prostfedi neuCinny a  ohrozuje
konkurenceschopnost prumyslu USA. Rozvojové zemé naopak nejsou pfilis ochotny
omezovat emise. EU by méla podpofit usili k nalezeni cesty ztéto slepé ulicky.
Ptiblizné 75 % svétovych emisi sklenikovych plyni totiz pfipada na pomérné malou
skupinu, kterou tvoti EU, USA, Kanada, Rusko, Japonsko, Cina a Indie. Bylo by
vhodné pokusit se urychlit pokrok v celosvétovém meétitku jedndnim o snizovani
v ramci této malé skupiny hlavnich producentt sklenikovych plynil na principu féra
podobného skupiné G8 a zaroven se usilovné snazit o dosazeni dohody v ramci OSN.

NUTNOST INOVACI

V nadchazejicich péti desetiletich budou zésadné nutné inovace. Bude nutné zménit
zpisoby vyroby a vyuzivani energie ve svété. K nékterym témto zménam ve
vyuzivani energie by pravdépodobné stejné doslo. Faktory, mezi néz patii napiiklad
rostouci ceny fosilnich paliv, ziejmé povedou k odklonu od téchto paliv. Pfesto bude
vedle opatfeni ke snizovéani sklenikovych plynd jinych nez CO, a udrzovani ¢i
posilovani propadt uhliku (,,carbon sinks*) nutnd dals$i technologickd zména ve
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vSech odvétvich hospodaistvi. K dosazeni tohoto pokroku bude tfeba spojit politiku
tlaku (,,push) a tahu (,,pull®).

Nastoleni technologické zmeny metodou tahu

Cim vice budou ceny skute¢n& odrazet vnéjsi néklady a ¢im vice bude poptivka
odrazet lepSi povédomi spotiebiteli o klimatu, tim vice porostou investice do
technologii Setrnych ke klimatu. Stanovenim trzni hodnoty sklenikovych plyni,
naptiklad prostfednictvim obchodovani s emisemi nebo dani, bude dana financ¢ni
motivace pro snizovani poptavky, vedouci k podpofe Sirokého vyuzivani takovych
technologii, a bude podpoien dalsi technologicky rozvoj. Podobné zruseni dotaci
Skodlivych pro zivotni prostiedi pfispéje k vytvoreni rovnych podminek hospodaiské
soutéze mezi riznymi zdroji energie. Podle odhadi Evropské agentury pro zivotni
prostiedi zroku 2004 Cinily v EU-15 energetické dotace na pevna paliva, ropu
a zemni plyn pies 23,9 miliardy eur a na obnovitelnou energii pouze 5,3 miliardy eur.
Pfitom mezinarodni doprava jako napiiklad letectvi a ndmotni pieprava jsou témef
uplné vyjmuty z placeni dani.

Trzné orientované nastroje lze doplnit modernimi a hospodarnymi politikami, které
podporuji piijimani novych technologii a jejich brzké uplatnéni v praxi podle plana
souvisejicich s lisabonskou strategii. Takové politiky jsou zvlasté vhodné v raném
stadiu uvedeni na trh, nebot’ poméhaji piekonat piekazky jejich zavedeni a usnadnuji
demonstrace. Evropské zkuSenosti ukazuji, ze politiky aktivni podpory ptispély mezi
lety 1980-1995 k radikalnimu snizeni jednotkovych nékladii na vyrobu elektrické
energie z obnovitelnych zdrojl (-65 % u fotovoltaiky, -82 % u vétrné energie, -85 %
u elektrické energie z biomasy). Tyto snahy museji pokracovat rychlejSim tempem.
Kromé toho by mély politiky vyuzivat také moznych vedlejsich ptinosi, naptiklad
v oblasti kvality ovzdusi nebo politik méstské dopravy. Opatieni navrzena v akénim
planu ES pro environmentalni technologie mohou slouzit jako voditko pro kroky na
vnitrostatni a evropské urovni.

Moderni a hospodarné politiky tahu by mély vyuzivat béznych cykli obnovy
kapitalu. Postupna pfeména bude vyzadovat stabilni a dlouhodoby ramec politik.
Vzhledem k potiebé obnovy a rozSifeni celosvétového zakladniho kapitalu
v elektroenergetice v nadchazejicich tfech desetiletich musi byt takovy ramec
stanoven co nejdiive. Tyto pfilezitosti nesmi byt promarnény, nebot’ investice do
energetiky, pramyslu, dopravni infrastruktury nebo budov ptedurcuji emise CO, na
nckolik nasledujicich desetileti. V samotné Evrop€ je do roku 2030 tieba (pii
investicnich nakladech ve vysi 1,2 bilionu eur) nainstalovat kapacitu k vyrobé
elektiiny ve vysi piiblizné 700 GW (coz odpovida soucasné instalované kapacit€).
Tato rozhodnuti jsou planovéna s predstihem 5 az 10 let a musi vychdzet z potieb
dlouhodobych politik v oblasti klimatu.

Mnoho technologii pro snizovani emisi sklenikovych plynt jiz existuje nebo jsou
v pokroc¢ilém pilotnim stddiu. Neddvnd studie poukazala na 15 takovychto
nejslibnéjsich technologii (viz ptiloha 3). Pfi uplatnéni vSech 15 moznosti by
potencial pro sniZeni emisi v roce 2050 ¢inil 54 Gt ekvivalentu CO, ro¢né. Pii
maximalnim vyuziti tohoto potencidlu by bylo mozné zamezit velké Ccasti
pfedpokladanych zdkladnich emisi vroce 2050. P&t ztéchto mozZnosti souvisi
s energetickou ucinnosti. Jednim z hlavnich piliftd budouci strategic EU v oblasti
energie musi byt hospodarnd zlepSeni energetické ucinnosti a Uspory energie.
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Opatieni v této oblasti dale dopliuji lisabonskou strategii, posiluji bezpecnost
dodévek energie a vytvaieji v Evropé zna¢ny pocet novych pracovnich mist a rovnéz
konkurenceschopnéjsi priimysl, ktery spotfebovava méné energie. Podle odhadi jsou
v EU-15 v nadchazejicim desetileti hospodaisky proveditelné Gspory energie ve vysi
15 %, pficemz existuje technicky potencidl k usporam ve vysi az 40 %. Dalsi
dilezitou oblasti je zachycovani a uchovéavani uhliku.

Nastoleni technologické zmeny metodou tlaku: investice do znalostni ekonomiky

Budouci technologie pro Siroké vyuzivani v druhé poloviné tohoto stoleti bude jesté
potieba vyvinout. Od pocatku 80. let 20. stoleti vSak ¢lenové Mezindrodni agentury
pro energii (IEA) o polovinu snizili své rozpocty na vyzkum a vyvoj technologii
v oblasti energie. Ma-li EU zlepsit svou konkurenceschopnost na téchto trzich, je
tteba tento trend v EU zvratit. V budoucim sedmém ramcovém programu je proto
nutné vyrazné zvysit rozpocty na vyzkum klimatu, energie, dopravy a vyroby
a spotfeby. Mezinarodni spoluprace na vyvoji prevratnych technologii musi byt
podpofena za pomoci partnerstvi mezi vefejnym a soukromym sektorem (PPP).

Technologické inovace jako zdroj konkurencni vyhody Evropy v budoucnosti
vyznacujici se nizkym obsahem uhliku

V souvislosti s lisabonskou strategii zprava Wima Koka zduraziuje, ze EU muze
ziskat vyhodu ,,prvniho tahu* a vytvofit konkuren¢ni vyhodu tim, Ze se zaméii na
technologie Setrné ke klimatu a uc¢inné vyuzivajici zdroje, které ostatni zemé budou
nakonec muset pfijmout. Napiiklad na zemé¢, které nejaktivnéji podporovaly vétrnou
energii, nyni ptfipada 95 % rychle rostouciho odvétvi vétrnych turbin. V budoucnu by
takovy vyvoj mohl nastat i vjinych zemich a odvétvich, naptiklad v oblasti
automobilli nebo letectvi. Pokud se G¢ast na budouci mezinarodni dohodé o klimatu
rozsifi a prohloubi, zvysi se 1 konkuren¢ni vyhody.

NUTNOST PRIZPUSOBENI

Védecké diikkazy naznacuji, ze 1 dosazeni cile ve vysi 2 °C bude celosvétove
vyzadovat zasadni preventivni a napravné Usili zaméfené na ptizpisobeni. Doposud
se potfebou snizeni nachylnosti a zvyseni pruznosti reakce na u¢inky zmény klimatu
zabyvalo pouze n¢kolik malo ¢lenskych stati.

Ptizpisobeni se zméné klimatu bude vyzadovat dalsi vyzkum zamétfeny na
pfedviddni dopadli na regiondlni trovni s cilem umoZznit subjektim z vetejného
i soukromého sektoru ¢innym na mistni a regiondlni Urovni, aby vypracovaly
hospodarné moznosti ptizplisobeni. Nejnachylngjsi jsou ke zméndm klimatu nizko
polozené oblasti v blizkosti pobtfezi a v povodich fek, v hornatych oblastech
a v oblastech s vysokym rizikem nartistu bouii a hurikani.

Hospodarska odvétvi zavisla na povétrnostnich podminkach, jako jsou zemédélstvi,
rybolov, lesnictvi a cestovni ruch, jsou ohroZengj$i nez jind odvétvi, a v téchto
odvétvich je proto nutnost pfizpisobeni zméné klimatu nejvétsi. V této souvislosti
jsou rozvojové zemé vzhledem ke své vysoké zavislosti na téchto hospodaiskych
odvétvich ovliviiovanych povétrnostnimi podminkami a své nizké schopnosti
ptizplisobeni nejzranitelnéjsi. Posileni ptizpiisobivosti by ptispélo k jejich rozvoji.
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Dal$im vyznamnym aspektem pfizptisobeni je vc€asné predvidani CcastéjSich
a ni¢ivejsich piirodnich pohrom. Komise se jiz podili na systému vcasného varovani
u povodni a lesnich pozarti v ramci celé EU. Diky tomu se zlepsi reakce na piirodni
pohromy a napomuze se predchazeni vzniku Skod. Monitorovani Zem¢é muze
poskytnout spolehlivé nastroje pro prevenci i1 ptizptisobeni. Je mozné, ze soukromé
pojisténi neposkytne odpovidajici ndhradu Skody a nepokryje ztraty soukromého
majetku nebo se miize ¢asem dokonce snizovat. Proto budou muset zasdhnout vlady,
a to bud tak, Ze stanovi podminku odpovidajiciho pojistného kryti, nebo ze
poskytnou penézni prostiedky solidarni pomoci.

ZAVERY

Zména klimatu je realitou. Véda nam ftika, Ze v zdjmu snizeni ni¢ivého dopadu
bychom méli usilovat o omezeni ristu budouci primérné celosvétové teploty na 2 °C
nad hodnoty pied industrializaci. Z tohoto cile ve vysi 2 °C vyplyva, Ze jsou potieba
politiky zamétené jak na pfizpiisobeni se zmén¢ klimatu, tak i na jeji zmirfiovani.
Ptes provadéni jiz dohodnutych politik budou celosvétové emise béhem pftistich
dvou desetileti pravdépodobné rist a do roku 2050 bude zfejmé nutné provést
celosvétové snizeni emisi nejméné o 15 % v porovnani s hodnotami roku 1990,
pficemz si toto sniZzeni vyzada znacené usili.

Ne¢inné ptihlizet by nebylo moudré. Cim déle budeme opatfeni odkladat, tim vétsi
bude riziko nevratnych zmén klimatu, protoze se moznosti stabilizace koncentraci
sklenikovych plynii na nizkych hodnotach uzaviou. Véda se v oblasti zmény klimatu
nadale vyviji a v budoucnu mohou dikazy ukazat, Ze zména probihd jesté rychleji,
nez se nam dnes zda. Racionalni sttrednédoba a dlouhodoba politika v oblasti klimatu
by proto méla vychazet ze strategie ,,otevienych dveti“. Tato strategie by v budoucnu
umoznila pfechod 1 na nizsi koncentrace, nez jaké byly piivodné stanoveny jako cil,
pokud by védecké poznatky na takovou nutnost poukazaly.

Snizovani emisi vyzaduje zavazné zmény nasi spolecnosti a nasich ekonomik, jako je
napiiklad zména struktury energetickych a dopravnich systémil. Je proto naprosto
nezbytné vyuzit ke splnéni naSich cili v oblasti Zivotniho prostfedi nejucinnéjsi
a nejuspornéjsi kombinaci opatieni k pfizplisobeni a ke snizovani emisi a zaroven
udrzet na$i hospodaiskou konkurenceschopnost. Budouci strategie EU v oblasti
zmény klimatu bude muset obsahovat tyto body:

(1)  Sir$i uéast: EU bude i nadéle hrat vedouci tlohu v mnohostranném piistupu
ke zméné klimatu, je vSak naléhavé potfebna S§irSi UcCast na zaklade
spole¢nych, ale rozliSenych odpovédnosti. Pokud vice zemi svéta podnikne
ucinné opatteni, je realisticky pokrok smérem k cili ve vysi 2 °C na dosah
ruky. V zajmu minimalizace negativnich hospodarskych dopadii musi byt
dalsi usili EU v oblasti politik doprovazeno obdobnymi kroky ostatnich zemi,
které jsou hlavnimi producenty sklenikovych plyni. Politiky zaméfené na boj
proti zméné klimatu museji byt navic v souladu s ostatnimi dilezitymi cili
(napf. snizovanim chudoby) a museji k nim pfispivat, pficemz zaroven museji
zohlednovat pomérné odlisné podminky hlavnich stavajicich a budoucich
producentt sklenikovych plynt.

Vyjednavaci strategie EU by méla sestavat z mezinarodniho procesu
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2)

3)

(4)

(5)

vyjednanych opatteni ke snizeni emisi s cilem zapojit a zavazat vSechny velké
producenty. Tato opatfeni by mohla mit podobu konkrétnich projekti ¢i
programi ke zlepSeni energetické ucinnosti nebo podpoie technologii na bazi
malého obsahu uhliku, jakoZ i komplexnéjsich politik véetné cilt.

Zahrnuti vétSiho poctu oblasti politik: pole plisobnosti mezinarodnich
opatieni se musi rozsifit na vSechny sklenikové plyny a vSechna odvétvi.
Zahrnuty by mély byt zejména rychle rostouci emise z letectvi a namoini
pfepravy. Bude tfeba nalézt novy piistup k tomu, jak zastavit odlesiiovani ve
svété. Reseni tohoto problému jakoZto specifické zaleZitosti je v nékterych
regionech nutnosti, nebot’ témét 20 % celosveétovych emisi sklenikovych
plyni v souc€asnosti vznika v disledku zmén ve vyuzivani krajiny.

Posileni inovaci: nutnd pfeména energetickych a pfepravnich systému
vyzaduje zasadni inovace. V souvislosti s lisabonskou strategii by méla byt
vypracovana technologické politika vyuzivajici optimalni kombinaci nastrojti
tlaku 1 tahu, kterd by slouzila jako zéklad restrukturalizacniho procesu. Bylo
by nutné klast diraz na hospodarné snizovani emisi. V soucasnosti je jiz
k dispozici celd skéla technologii s nizkymi emisemi, které je tieba Siteji
uplatiiovat. Je potiebny dalsi vyzkum k pfivedeni novych technologii na trh.

DalSi vyuZivani trZzné orientovanych a pruznych nastroji: uspésné
strukturdlni prvky Kjotského protokolu by mély byt v novém systému pro
obdobi po roce 2012 zachovany. Mezi tyto prvky patii obchodovani
semisemi — zavedené Evropskou unii — na zakladé omezeni emisi a
mechanismi zaloZzenych na projektech slouzicich jako zakladni stavebni
kameny skute¢ného mezinarodniho trhu s uhlikem, pravidla pro sledovéani a
vykazovani emisi a mnohostranny systém souladu.

Mezinarodni jednadni musi nadéle podporovat koncepci cilti a ¢asovych plant,
zaroven se vSak musi jejich zabér rozsifit tak, aby vytvérel konkrétni vazbu
mezi otdzkami zmény klimatu a vyzkumem, rozvojem, uplatiovanim
a Sifenim novych technologii, coz povede ke zlepSovani energetické ti€innosti
a k rozvoji zdrojii s nizkym obsahem uhliku v rdmci energetické a rozvojové
politiky. Toto rozSifeni zabéru jedndni musi byt vniméano jako zplsob
k vytvoreni pobidek a motivace k tomu, aby se do opatfeni namifenych proti
zméné klimatu zapojilo vice zemi.

Rozvojové zemé budou v nadchazejicich desetiletich investovat do
energetickych infrastruktur obrovské castky. Vetejné prostiedky, které
poskytuje Svétova banka, EIB, EBRD a dal$i rozvojové banky, musi byt
vyuzity k povzbuzeni vlastnich prostfedkii rozvojovych zemi vénovanych
na investice Setrné ke klimatu, zejména v energetice. Je tfeba prozkoumat
potencidl celosvétového programu pro energii s nizkym podilem uhliku
a fondl pro pfenos a Sifeni technologii se zaméfenim na hlavni nové rostouci
ekonomiky.

Zahrnuti politik prizpusobeni: v EU je tfeba vyclenit vice zdroji s cilem
ucinné se prizpisobit zméné klimatu. Je nutné finanéné podpofit snahy
o ptizplisobeni realizované nejchudSimi a nejpostizenéjSimi zemémi.
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DOPORUCENI POLITIK EU vV OBLASTI KLIMATU: DALSi KROKY

Evropskd rada mé& vplanu na svém pfiStim zasedani projednat ,,stfednédobé
a dlouhodobé¢ strategie snizovani emisi®. Tato diskuse polozi zaklady budouci
politiky EU v oblasti zmény klimatu a ur¢i zptisob jednani Unie ve spolupraci
s mezinarodnimi partnery. S ohledem na analyzu a zavéry obsazené v tomto sdéleni
a v doprovodném pracovnim dokumentu utvarti Komise poukazala Komise na fadu
bodl, které by podle jejiho nazoru mély byt zahrnuty do budouci strategie EU
voblasti zmény klimatu. Komise doporucuje Evropské rad¢, aby schvdlila
nasledujici pfistup jako zaklad pro vypracovani politiky Unie v oblasti zmény
klimatu:

e Okamzité a ucinné provedeni dohodnutych politik: EU se podafilo snizit emise
o 3% oproti urovni roku 1990, ale k dosazeni cile sniZzeni emisi o 8 %,
dohodnutého v ramci Kjotského protokolu, je tieba udélat vice. Musi byt plné
provedena opatieni obsazend v zelené knize o bezpeCnosti doddvek energie
avbilé knize o dopravni politice, jako jsou zpoplatnéni infrastruktury,
prezkoumani smérnice o silni¢ni ,,euroznadmce® a opatfeni na podporu zmény
rovnovahy mezi jednotlivymi obory dopravy ve prospéch Zelezni¢ni a vodni
prepravy, mezi néz patii naptiklad opatfeni zahrnutd v politice transevropské
dopravni sité. Je také nutné odstranit prekazky branici vyuziti stavajicich ¢i
novych slibnych technologii a novych iniciativ (napt. zhodnoceni potencialu trhu
EU pro ekologickd osvédceni, rychlé provedeni akéniho planu pro
environmentalni technologie). Klicovym prvkem bude posilena podpora investic
do technologii Setrnych ke klimatu v ramci rGznych polozek nového rozpoctu
Spolecenstvi pro obdobi let 2007-2013. Kromé toho je v celé Evropé nutné
vyvinout nové zasadni usili k dosazeni skute¢ného pokroku v energetické
ucinnosti, a to v podobé nové celoevropské iniciativy pro energetickou ti¢innost.

e VEétsi povédomi verejnosti je tfeba utvafet prostfednictvim strategického
programu zaméfeného na zvySovani vnimavosti Siroké vetejnosti k vyznamu
jejich Cinnosti, mimo jiné zahajenim osvétové kampané v ramci celé EU.

o Intenzivnéjsi a 1épe orientovany vyzkum by se mél zaméfit na dalsi zlepSeni
znalosti o zmén¢ klimatu véetné souvislosti s oceanskymi procesy, na feseni jeho
celosvétovych a regionalnich dopadii a na vypracovani hospodarnych strategii
ptizptisobeni a zmiriiovani dopadi, rovnéz v oblasti plynt jinych nez CO,. Tohoto
cile je mozné dosdhnout vyraznym navySenim vydaji EU na vyzkum a vyvoj
technologii Setrnych ke klimatu v rdmci sedmého rdmcového programu, zejména
v energetice a v odvétvi dopravy, ale 1 v zeméd¢€lstvi a v primyslu.

o IntenzivnéjSi spolupraci se tretimi zemémi Ize podpofit strategickym
programem pro zlepSeni pfenosu technologii (v¢etné fonda pro Sifeni technologii)
a védeckou spolupraci v oblasti vyzkumu a vyvoje technologii produkujicich malé
mnozstvi sklenikovych plyni v oblasti energetiky, dopravy, pramyslu
a zem¢edélstvi. Ve spolupraci s rozvojovymi zemémi by mély byt vypracovany
politiky rozvoje Setifeného ke klimatu, zejména v oblasti energetiky a kvality
ovzdus$i. Pii realizaci téchto doporuceni je tfeba zajistit soulad mezi vnitfnim
a vn¢jSim rozmérem politik EU v oblasti zmény klimatu. Evropska politika
sousedstvi by naptiklad mohla klast daraz na rychlé provedeni acquis

souvisejiciho s klimatem, ¢imz by se podpofilo sblizeni s politikou EU v oblasti
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klimatu. Tentyz pfistup by m¢l byt uplatnovan v ramci piedvstupnich strategii.
Posileni pfizplisobivosti, zejména nejzranitelnéjsich rozvojovych zemi, by se mélo
stat nedilnou soucasti rozvojové pomoci.

e Nova faze Evropského programu pro zménu klimatu v roce 2005: Komise
pfezkouma dosazeny pokrok a zvéazi dalsi opatieni pro systematické vyuzivani
hospodarnych moznosti snizovani emisi v synergii s lisabonskou strategii.
Pozornost se zaméfi predev§im na energetickou ucinnost, obnovitelnou energii,
odvétvi dopravy (vCetné letectvi a namoini piepravy) a na zachycovani
a uchovavani uhliku. Méla by byt posouzena uloha EU pfi snizovani nachylnosti
a podpofe ptizptisobeni za icasti pojistovnictvi EU.

Pti ziskavani podpory pro dal$i mnohostranna opatieni proti zméné klimatu by méla
EU zacit vést skute¢ny dialog se svymi mezinarodnimi partnery. Komise doporucuje,
aby EU v pribéhu roku 2005 ve spolupréci s klicovymi partnery zvazila moznosti
strategie pro obdobi po roce 2012, a poté piijala rozhodnuti o svém postoji
k nadchéazejicim jednanim. V ramci dvoustrannych kontaktd se zainteresovanymi
stranami, vcetn¢ velkych producentti sklenikovych plynd, by méla byt oznacena
opatieni, kterd jsou dané zem¢ pfipraveny ve stanoveném casovém horizontu a za
stanovenych podminek uskute¢nit. Timto zplsobem by méla EU vyuzit své
celosvétové vedouci ulohy v oblasti zmény klimatu, aby na mezinarodni urovni
prosadila pfistup vychdzejici z konkrétnich opatieni.

Vysledky dvoustrannych jednani pak mohou byt prostfednictvim zévazkt k ¢innosti
nebo ke splnéni cila vélenény do jednani v rdmci Ramcové umluvy OSN o zméné
klimatu. Cilem je vytvofit mnohostranny systém pro zménu klimatu v obdobi po roce
2012 se smysluplnou tcasti vSech rozvinutych zemi a zapojenim rozvojovych zemi,
ktery omezi rist celosvétové teploty na 2 °C a ktery budou vSichni klicovi aktéfi
vnimat jako spravedlivé rozdéleni usili. Snizeni, k nimz bude EU ochotna se v rdmci
takového systému zavazat, by se méla odvijet od miry a zpisobu zapojeni ostatnich
hlavnich producentt sklenikovych plynii. Proto Komise v tomto stadiu nedoporucuje
ptijeti konkrétniho cile EU.

Na zaklad¢ analyz a myslenek v tomto sdéleni by méla EU dat jasné najevo, zZe je
inadale odhodlana zvitézit v boji proti celosvétové zméné klimatu a dodrzet své
stavajici zavazky. EU by méla projevit odhodlani k uskuteCnéni zasadnéjSich
a dlouhodobéjsich snizeni emisi sklenikovych plynt v kontextu mezinarodni dohody
o budouci strategii v obdobi po roce 2012, ktera piinesou celosvétova snizeni
srovnatelnd s cilem ve vysi 2 °C. V zavislosti na vysledku mezinarodnich konzultaci
behem roku 2005 prednese Komise Radé dal$i navrhy na vypracovani vyjednéavaci
strategie EU pro dalsi kolo jednani o celosvétové zméné klimatu.
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PRILOHA

Annex 1: Effects of Continuing Climate Change

Sea level rise: By 2100, sea levels rise of 0.09 to 0.88 m, with a central value of 0.48 m, is predicted to occur.
Sea level rise will cause flooding, coastal erosion and the loss of flat coastal regions. Coastal protection is
possible, though this leads to adaptation costs. Rising sea level increases the likelihood of storm surges, enforces
landward intrusion of salt water and endangers coastal ecosystems and wetlands. Estimates in the European
Union, where the coastline is about 89,000 km long, indicate some 68 million people could be affected by sea
level changes.

At a global level, the effect is potentially more extreme. Populations that inhabit small islands and/or low-lying
coastal areas (e.g. small island states such as the Maldives, the Bangladesh delta) are at particular risk of severe
social and economic effects from sea-level rise and storm surges. The loss of these areas (e.g. for those living on
small island states) will have potentially important secondary effects through migration and potential socially
contingent effects.

Agriculture: Parts of Europe, particularly in mid and northern Europe, are expected to potentially benefit from
increasing CO, concentrations and rising temperatures. The cultivated area could be expanded northwards, and
growing seasons extended. In southern parts of Europe, agriculture may be threatened by climate change due to
increased water stress. During the heat wave in 2003, many southern European countries suffered drops in yield
of up to 30%, while some northern European countries profited from higher temperatures and lower rainfall. Bad
harvests could become more common due to an increase in the frequency of extreme weather events (droughts,
floods, storms, hail), and pests and diseases.

Global projections estimate EU agricultural yield increases for up to 2°C temperature rise, but a decline beyond
this level. But in subtropics/tropics damages, increased heat stress is already projected for 1.7°C temperature
increase. Higher average temperatures of 2.5°C in 2080 could result in 50 million additional people at risk of
hunger.

Energy: Energy use is likely to change with new average temperatures ranges, with a combination of increases
and decreases in demand for heating (both in terms of overall energy supplied, and to meet peak demands).
Benefits from increased winter temperatures that reduce heating needs may be offset by increases in demand for
summer air conditioning, as average summer temperatures increase.

Health - thermal stress: More than 20,000 additional deaths attributable to heat, particularly among the aged
population, occurred in western and southern Europe during the summer of 2003. Heat waves are projected to
become more frequent and more intense during the twenty-first century and hence the number of excess deaths
due to heat is projected to increase in the future. However, rising temperatures will lead to reduce deaths in
winter. Globally it is estimated that an average temperature rise above 1.2°C will cause an increase in premature
mortality by several hundred thousands without accounting for extreme event like heat waves.

Health - infectious disease: In Europe tick-borne encephalitis cases increased in the Baltic region and central
Europe between 1980 and 1995, and have remained high. Ticks can transmit a variety of diseases, such as tick-
borne encephalitis (TBE) and Lyme disease (in Europe called Lyme borreliosis). It is not clear how many of the
85,000 cases of Lyme borreliosis reported annually in Europe are due to the temperature increase over the past
decades. At a global level, the rising temperatures will bring many additional people at risk of suffering from
diseases like Malaria, dengue and schistosomiasis. For instance it is projected that 2°C increased will result in
210 million people more at risk of malaria and an epidemic potential increase of 30 to 50 % for dengue.

Ecosystems: Significant impacts on ecosystems and water resources are likely between 1 and 2°C, and the risks
of net negative impacts on global food production occur between 2 to 3°C global warming. Recent studies' for
instance indicate that a rise of up to 1°C above pre-industrial levels up to 10 % of ecosystem areas worldwide
will shift. Some forest ecosystems will exhibit increased net primary productivity, increased fire frequency and
pest outbreaks. Some hotspots with high biodiversity and protected areas of global importance will begin to
suffer first climate-change induced losses. Coral reefs will suffer increased bleaching. Range shifts of species
and higher risk for some endangered species are likely. Most of these impacts can already be observed today.
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An increase of 1 to 2°C above pre-industrial levels will shift up to 15 to 20 % of ecosystem areas worldwide.
Some protected areas of global importance and hotspots are likely to suffer severe losses of both area and
species. Wildlife of arctic ecosystems will be harmed (e.g. polar bear, walrus). Bleaching events will likely be so
frequent that coral reef recovery is insufficient to prevent severe losses of biodiversity.

Increase of more than 2°C above pre-industrial levels: The global share of ecosystems shifting due to climate
change will likely be above 20 %, and much more in some regions. Global losses of coastal wetlands may
exceed 10 %. At a global scale, reefs will undergo major disruptions and species loss, but will possibly not
disappear completely. A large number of species will be endangered by range shifts. There is a risk that some
protected areas of global importance will lose most of their area due to climate change.

Water resources, water supply and water quality: Above 2 to 2.5°C global average temperature increase it is
projected that additional 2.4 to 3.1 billion people will be at risk of water stress.

Floods: Between 1975 and 2001, 238 flood events were recorded in Europe. Over this period the annual number
of flood events clearly increased. The number of people affected by floods rose significantly, with adverse
physical and psychological human health consequences'. With 2.0 to 6.4°C temperature increase the damage
from riverine floods will be several times higher than in the no climate change case. With 1.4°C temperature
increase coastal floods are projected to increase the number of people at risk by 10 million, 3.2°C will bring 80
million at risk.

Impacts from storm damage and extreme weather: Extreme weather events are also likely to increase, with
cold spells, heat waves, drought, floods, storms and tropical cyclones. Changes in both frequency and severity
are possible, though these may not be linearly dependent on average climate. In Europe, 64 % of all catastrophic
events since 1980 are directly attributable to weather extremes: floods, storms and droughts / heat waves. 79% of
economic losses caused by catastrophic events result from these weather related events. Economic losses
resulting from weather related events have increased significantly in the last 20 years, from an annual average of
less than USS$ 5 billion to about US$ 11 billion. This is due to wealth increase and more frequent events. Four
out of the five years with the largest economic losses in this period have occurred since 1997. The average
number of annual disastrous weather related events in Europe doubled over the 1990s compared with the
previous decade, while non-climatic events such as earthquakes remained stable. Projections show an increasing
likelihood of extreme weather events. Thus, growing damages are likely.

Regional conflicts, famines, large scale migration: There is an emerging consensus that widespread climate
change may increase socially contingent effects', due to multiple stresses coming together. This is unlikely to
affect Europeans directly, but may well have effects on Europe. The combination of stresses from climate
change from the above effects may converge on a number of vulnerable areas, for example in Africa, leading to
potential regional conflict, poverty or famine, migration, etc.

It is highlighted that the disproportionate impact of climate change occurs on developing countries because these
countries are more vulnerable to climate change than developed countries: their economies rely more heavily on
climate-sensitive activities; they are close to environmental tolerance limits; and they are poorly prepared to
adapt to climate change. In contrast, richer societies tend to be better able to adapt and their economies are less
dependent on climate. With the upper range of IPCC projections of climate change, the impacts are likely to
adversely affect achievement of the Millennium Development Goals (as agreed at the UN Millennium Summit in
New York in 2000).

Abrupt climate change: There are also a number of major effects (potentially catastrophic effects or major
climate discontinuities) that could occur. These include climate feedbacks that strongly accelerate climate
change by exceeding specific temperature thresholds, irreversible changes to the climate system, or result in
sudden and rapid exacerbation of certain impacts requiring unachievable rates of adaptation. The temperature
changes at which these thresholds would be passed are not all clearly defined as yet, due to uncertainties in the
science. At temperature rise above 2°C there is an increase in the risk of a range of severe large scale events,
such as shutdown of the ocean thermohaline circulation, but some thresholds may be passed at global average
temperature changes below 2°C, such as the irreversible melting of the Greenland Ice sheet leading to a sea-level
rise of 0.3 meter per century (to a maximum of 7 meters) at a sustained local warming of 3°C (Arctic warming).
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Annex 2: The Benefits and Costs of Limiting Climate Change
The benefits

Reducing greenhouse gas emissions generates benefits in the form of avoided damages from
climate change. The potential benefits depend to a large degree on estimates of (i) the
availability and costs of adaptation technologies and policies, and (ii) the sensitivity of the
climate to rising concentrations of greenhouse gases in the atmosphere. According to the
Intergovernmental Panel on Climate Change “comprehensive, quantitative estimates of the
benefits of stabilization at various levels of atmospheric concentrations of greenhouse gases
do not yet exist.”

Allowing for scientific and economic uncertainties, the IPCC Second Assessment Report’
concluded that a 2.5°C rise in global temperature could cost as much as 1.5 to 2.0 % of global
GDP in terms of future damage, with significant regional variations®. Indeed, the economic
consequences of climate change can already be seen today. Over the past 20 years the
insurance sector has seen more than a doubling of economic losses (measured in real terms),
partly resulting from weather and climate-related events, though other factors such as land use
changes increasing pressure on coastal areas and flood plains, and more widespread insurance
coverage, have also contributed to this increase. Climate change is hitting poor developing
countries hardest as they are most vulnerable and have the least economic means to respond to
the negative impacts.

Many different effects of climate change have been studied in detail in recent years, and
demonstrate that if climate change is not tackled economic damage will further increase as
will the risk of irreversible damage. Impacts include sea level rise, pressure on freshwater
resources, water supply and water quality, agriculture, energy use, human health as well as
loss of productivity and bio-diversity and the increased likelihood of drought, flooding, storm
damage and more extreme weather events. In the long run, as temperatures continue to rise, a
more rapid or unexpected response of the climate becomes more likely or irreversible
“catastrophic” events such as the shutdown of the Gulf Stream or the collapse of West-
Antarctic Ice Sheet may occur.

Not all regions and locations, and not all economic sectors within the European Union or
around the world will be equally affected. For instance, the Mediterranean region will suffer
most from ever greater pressure on water resources. Agriculture and forestry will be adversely
affected by changes in weather patterns as will hydro-electricity production. As a
consequence, considerable impacts on the competitiveness of different economic sectors in
different regions can be expected.

Avoiding climate change offers also co-benefits that may amount to a substantial proportion
of mitigation costs. These co-benefits are significant and lead to lower emissions of other
pollutants, lower pollution control costs and lower environmental impacts.

For example, a scenario with 15 % CO, reduction in the EU power sector compared to
‘business-as-usual” found considerable side-impacts on the emissions of the conventional air

Working Group III report, chapter 6.
A significant part of the costs incurred represent reconstruction and repair activities or delocalisation
activities because of the negative effects of climate change.
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pollutants due to lower consumption of fossil fuels, namely a reduction of the sulphur dioxide
emissions by 6% (equivalent to the total SO, emissions of Italy), a decline in nitrous oxide
emissions (NOy) emissions by around 1.2 % (comparable to the total emissions of Hungary),
and a decline in primary emissions of particle matters smaller than 2.5 micrometers (PM2.5)
by 37kt (approximately three times the total emissions of Denmark).

The costs

Estimates of the costs of climate change policies (excluding adaptation efforts) also need to be
treated with considerable caution. Whilst the benefits from avoidance of climate change are
potentially high, mitigation involves significant adjustment of our societies and economies,
such as the restructuring of energy and transport systems. It is therefore essential to find and
use the most efficient and least-cost mix of adaptation and mitigation actions over time in
order to ensure that climate change mitigation and the Lisbon objective of increasing the EU’s
economic growth rate are coherent with each other.

The IPCC considered the costs of meeting various targets for atmospheric concentrations
under various assumptions about GDP and emissions growth, and based on conservative
assumptions as regards technological progress with respect to abatement technologies. They
found that, on average, over the period 1990 to 2100, world GDP growth would be slowed by
0.003% per year; the maximum reduction (to reach a very ambitious target in a high growth
scenario) was 0.06% per year".

The Commission has also studied the possible costs of cutting world emissions consistent
with stabilising greenhouse gas concentrations in the atmosphere at 550 ppmv in the long-
term. Assuming gradual participation of all countries in an international effort to address
climate change and full international emissions trading, the study shows that reducing EU-25
emissions annually by about 1.5 percentage points after 2012 would reduce GDP in 2025 by
about 0.5% below the level it would reach in the absence of such a pro-active climate policy.
Widespread international participation in lowering the cost of emission reductions is shown to
be crucial. If the EU were to unilaterally reduce its emissions by a similar amount while the
rest of the world did nothing, the costs could rise by a factor of three or more without the use
of the flexible mechanisms of the Kyoto Protocol, with positive environmental effects being
negligible.

Alternatively, according to the Commission’s analysis, a somewhat less ambitious climate
policy, aiming at stabilising greenhouse gas concentrations at 650 ppmv, would come at
abatement costs which would amount to only a quarter of the amount to be invested under the
first scenario. However, such a policy could, according to this study, lead to global warming
about 25 % above the level achieved in the first scenario, leading to additional costs of
climate change. Given the huge risk of non-linear responses of the climate to higher
greenhouse gas concentrations such a policy is unlikely to be consistent with limiting global
average temperature increase to 2 °C above pre-industrial levels.

The studies show that the choice of adjustment path is also crucial. Mitigation costs increase
more than proportionally with the speed of adjustment, owing to investment cycles and the
relatively long term payback from technology policies. For the EU-25, the costs in terms of
GDP vary from 0.2 to 0.5% of GDP by 2025 depending on the adjustment path chosen in the

> IPCC Working Group 3 report “Climate Change 2001: Mitigation”, technical summary, page 61
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short-term. In particular, account needs to be taken of the scope for technology policies to
encourage the development and deployment of promising technologies that may emerge from
2030 onwards. International co-operation on technology should therefore become a
complement to current policies even if one knows that technologies might not emerge as
anticipated. Deeper cuts over shorter periods of time might not be compatible with long term
investment cycles of costly infrastructure.

Commission studies show that the global costs of mitigation can be minimised under the
following conditions:

¢ the inclusion of all sectors and greenhouse gases (especially non-CO, gases, bunker fuels,
deforestation).

e the participation of all major emitting countries in an international effort to address climate
change.

e the full and unrestricted use of emissions trading and the optimal use of other flexible
measures, such as the Clean Development Mechanism. Such schemes supplement
emissions trading by allowing access to lower cost abatement opportunities. Commission
estimates suggest that such schemes can reduce direct abatement costs by as much as two-
thirds.

e the full exploitation of synergies with other important EU policy objectives, in particular
the Lisbon strategy, the energy security policy, the sustainable development strategy, the
continuing reform of the Common Agricultural Policy, and the thematic strategy on air
quality.

Sectoral impacts

The overall effects of mitigation policies on GDP conceal large differences between sectors,
and within sectors. For example, while fossil fuel-based energy industries may be expected to
face higher compliance costs, increased demand for energy from renewable sources
(including energy crops in agriculture) and for electricity generated by nuclear energy is
likely. Energy-intensive sectors (chemicals, iron and steel, building materials) will face higher
compliance costs, while producers of abatement equipment (energy-saving technologies,
carbon storage) will benefit in relative terms. This shift in the structure of the economy will
require significant reallocation of capital and labour between sectors, while the presence of
emissions trading will keep compliance costs as low as possible.
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Annex 3: Fifteen Technology Options - each potentially reducing emissions by 3.6 Gt

CO; per year by 2050

Efficiency and conservation

(1)
(2)
3)
4)

Improved fuel economy of vehicles
Reduced reliance on cars
More efficient buildings

Improved power plant efficiency

Decarbonization of Electricity and Fuels

)
(6)
(7)
(8)
)
(10)
(11)
(12)

(13)

Substituting natural gas for coal

Storage of carbon captured in power plants
Storage of carbon captured in hydrogen plants
Storage of carbon captured in synthetic fuel plants
Nuclear fission

Wind electricity

Photovoltaic electricity

Renewable hydrogen

Biofuels

Natural sinks

(14)

(15)

Forest management

Agricultural soils management

Source: Pacala, S, Socolow, R. 2004. Science Vol. 305. 968-972
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